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Adsorbed species, 195, 386, 410, 411, 
477 

Activation energy for diffusion, 521 

Alumina, 188, 376 

Aluminum, 243, 266, 292, 506 

Annealing, 120, 341 

Arc induced surface erosion, 331 

Arc, unipolar, 33k 

Argon ions, 237, 380, 506 

ASDEX, 92 

ATC, 65 

Atomic hydrogen, surface interactions, 
410 

Auger cross section, 468 

Auger de-excitation mechanism, 207 

Auger electron spectroscopy (AES), 
107, 188, 308, 387, 392, 448, 478, 
487, 495 


Backscattered 

— helium, 254, 255 

— hydrogen isotopes, 199, 205, 210 

— negative ions, 200 

— neutrals, 200, 206, 210 

— particles, angular distribution, 205 

— particles, energy spectra, 200 

— positive ions, 200, 205, 210, 338, 
$06, 521 

Backscattering, Rutherford, 215, 245, 
292, 429, 443, 506, 524 

Beryllium, 243, 292, 521 

Blanket, 15 

Blister appearance, critical dose for, 
202, 245 

Blister density, 245, 325 

Blister diameters, distribution of, 245, 
325 

Blister exfoliation, 245, 270, 273, 
PO BIS. Se BVI, SSS) 

Blister skin thickness, 245, 273, 292, 
325 

— correlation with projected ranges, 
PDT Siy, SoS 

— correlation with daniage energy 
distribution, 273 

Blistering, 110, 200, 219, 245, 255, 
KE INASS. key 2g AS 2D, HOO, 
Sts, MNS SIT, SHS, SV, BSI, SBS 
3478085 0598 45 

— cut-off effect, 262 

— dependence of grain size, 292 


) 


— dependence on dispersion of second 
phase, 292 
— dose rate effect, 262 
— effect on surface topography, 338 
— model, 
— buble coalescence, 271, 273 
— percolation, 271 
— stress build-up, 27] 
— reduction of, 292, 299, 325 
Boltzmann equation, 163 
Boron carbide, 405 
Borosilicate glasses, 373 
Bremmsstrahlung, 188,513 
Brittle materials, 313 
Broad band radiation, 506 
Bubble formation, 110, 203, 245, 
262 q273, 285, 292-301 Os, S25, 
341, 347 
Bulk damage, 347 
Bulk diffusion, 541 
Burgers vector, 454 


Cadmium sulfide, 104 

Carbon, 1045 188% 3075) 373, 392.399. 
405,477 

— bombardment with D, 100 

— contamination, 257, 487, 495, 501 

— deposition, 392 

Carbon dioxide desorption, 104, 188 

Carbon monoxide, 386, 388 

Ceramic coatings, 325 

Ceramics, 313, 325 

Channeling, 443, 513 

Chemical sputtering, 224, 230 

Chemical surface erosion, 405 

Chemical surface interactions, 224, 
230, 373, 406, 414, 415 

Chemical vapor deposition (CVD), 405 

Chemisorption, 105, 410 

Chromium, deposited on silicon, 506 

Chunk sputtering, 429, 432, 443 

Cone formation on surfaces, 237, 238 
257 

Contamination of surface, by carbon, 
24) 

Copper, 207, 210, 460 

Crack extension, 432 

Crack nucleation, 432 

Crack structure in surface, 307 

Critical dose for blistering (see Blister- 
ing) 


> 
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CTR coolant channels, 448 
CTR devices, 331, 410 
CTR first wall, 448 

CTR materials, 429, 448 
Cyclic stress, 31 

Cyclotron, 443, 454 


Damage energy, 273, 454 

Damage energy distributions, 273 

De-excitation process, 403 

Defect cluster, 454 

Deformation of surface, 271, 299, 
302, 368 

(d, Be) neutrons, 422, 454, 460 

(d, Be) source, 454, 461 

d (7He, a) H reaction, 100 

(d, t) neutrons, 422, 429 

Depth profile, 100, 106, 110, 120, 


245, 262, 338, 342, 402, 474, 481, | 


506 


Desorption, 188, 194, 195, 232, 373, 


386, 388, 412 
Deuterium ions, 313, 325, 356, 359, 
36d, 380, 59954 US 
Deuterided titanium, 388, 474 
Deuteron-breakup neutron sources, 
460 
De-trapping, 342, 343 
Diagnostics, plasma, 74 
Diffusion, 317, 341, 521 
Diffusivity, 317 
Diffusion coefficient, 317, 521 
Diffusion pump, 392 
Direct converter, 21 
Discharge, 74 
Discharge cleaning, 188, 495 
Dislocation loops, 270 
Displacement damage, 454 
Displacement energy, 195 
DITFE, 91 
Divacancies, 342 
Diverters, 92, 262, 380, 422 
Doppler shift, 207 
Dry wall, 158 
Dynamical diffraction, 454 


Electromagnetic radiation flux, 29 
Electrically — insulating material, 325 
Electron diffusion, 335 

Electron microprobe, 392 
Embrittlement, 137 


| 
| 


Energy distribution, backscattered 

particles, 199 

Erosion of surfaces (see Surface ero- 
sion) 

Ethane, 410 

Ethylene, 410 

Exfoliation (see Blister exfoliation) 


FERF, mirror, 21 

Field desorption, 478 

Field emission, 332, 333 

Field ion microscope, 478 

Film 

— silver, 405 

— 304 stainless steel, 218 

— titanium, 386, 472 

— tungsten, 410 

First wali1S359;5/65,/83, 137, 158, 
245, 254, 266, 325, 422, 466, 478 

— interaction with neutrons, 254, 422, 
429, 432 

— interactions with charged particles, 
254, 266, 478 

— interactions with neutral particles, 
410 

— materials, 106, 466 

— regeneration, 405 

15-MeV- neutrons, 454, 460 

Fission neutrons, 454 

14-MeV neutrons, 429, 432, 438, 443 

Flaking of surface, 270, 309, 341, 
345 

Fluxes from plasma to first wall, 1, 21 

— electromagnetic radiation, 21 

— electrons, 21 

— ions, 21 

— neutrals, 21 

— neutrons, 21 

Fusion plasma, 405 

Fusion reactor, 1, 15, 21, 31, 106, 
266 


Gamma-ray spectrometer, 448 

Gas emission during sputtering (GES), 
472 

Gas release, 110, 188, 299, 337, 340 

Gas trapping, 110, 120 

— hydrogen in Mo, 110 

— in Mo predamaged by He, 110 

Gaussian intensity distribution, 285 

Gettering, 59, 386 

Glass, 313, 317 

Gold, 188, 210, 422, 460, 501 

Grain boundary diffusion, 521 

Grain size, 292, 338 

Graphite, 222, 230, 309, 405, 406, 
415, 438 
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Guinan’s model, chunk emission, 432, 
438 


Hastelloy-X, 325 

3He (d, p) 4He reaction, 120 

Helium bubbles, 245, 273, 292, 347 

Helium cluster-vacancy complex, 
126, 130 

Helium implant profile (see also 
Depth profile), 126, 245 

Helium ion implantation, 245, 266, 
DEHN DAVIS, DSSS). INS) YG 

Helium ions, 106, 115, 120, 126, 245, 
25335262, 266, 2730285, 299) 3133 
325, 337; 347, 380, 415 

— critical dose for surface deforma- 
tion, 285 

— local concentration of, 286 

— implantation over broad energy 
range, 245 

Helium migration, 126 

Helium mobility in Nb, 256 

Helium retension, 338 

High dose ion irradiation, 259 

Hybrid fusion-fission reactor, 21 

Hiydrogen discharge, 373, 405 

Hydrogen ions, 115, 222, 230, 241, 
313, 374, 380, 392, 405 

Hydrogen plasma, 374, 405 

Hydrogen re-emission, 399 


Implantation (see Ion implantation) 

Implantation theory, 126 

Impurities, 47, 74, 83, 96, 106, 151, 
167, 477 

Tiler, Bi). a 

Induced radioactivity, 448 

Injectors, 21 

Instabilities, plasma, 151 

Insulating coatings, 325, 331 

Insulator surface, 331, 336, 373 

Interstitial(s) 

— loops, 454 

— self, 343 

Intrusion, stresses due to, 432 

Ion damage, 110 

Ion fraction, 380 

Ion implantation, 100, 106, 110, 115, 
120M 26n245n278, 280528522995 
337, 477, 482 

Ion irradiation, 100, 106, 110, 115, 
1DOMIZO NUS 9N205e 2100 2153,222, 
D3 023502 4455026292 332 85; 
DOD 3B BL Se SA 65.0559 925 99); 
415, 443 

Jon microprobe, 429 

lon trapping, 100 
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lonization-assisted damage pro- 
cesses, 466 
Iron, 207 


Laser fusion, 31, 158 

Laser reflection techniques, 501 

Lattice damage, 415 

Lattice diffusion, 525 

Lattice strain, 285 

Light emission from excited backscat- 
tered particles, 205 

Line radiation, 506 

Liner contamination, 495, 501 

Low-energy collisions, 506 


Magnetic shielding of plasma, 21 

Marlowe program, 193, 210 

Mass spectra, 105, 375, 376 

Mass spectrometry, 105, 188, 380, 
399, 410, 472, 477, 478 

Maxwell distribution, 173, 242 

Methane formation, 233, 399, 410, 
412 

Methyl radical formation, 231 

Microdischarge, 334 

Microscopy, 200 

Microstructure of surface region, 292, 
302 

Minichunks, 432 

Mirror 

— confinement experiment (2 XIIB), 
=) 

— experiment (MX), 21 

— fusion reactor, 21 

Migration of helium, 337 

Misfit dislocations, 435 

Molybdenum, 207, 243, 448, 480 

Monochromator, optical, 206 

Monte Carlo code, 27, 254, 273 

Morlay Program, 195 

Morlove Program, 254 

Multiple exfoliation, 361 


Neutral atoms, 1, 15, 27, 151, 163 

— beams of, 65, 151 

— particle bombardment by, 501, 506 

Neutron activation analysis, 422 

Neutron damage, 429, 460 

Neutron sputtering, 422, 429, 432, 
438, 443, 448 

Nickel, 194, 285 

Nicbium, 104, 106, 199, 207, 210, 
DNS MEBs OLB PB, AS, HB, 
285, 292, 325, 405, 422, 443,448 


Optical measurements of contamina- 
tion, 501 
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Optical radiation 

— collision induced, 506 
— sputtered species, 402 
ORMAK, 495, 501 
Oxide surfaces, 373 
Oxygen ions, 513 


Particle ejection, 432, 448 

Particle reflection, 199 

Pellet debris, 159 

Percolation theory, blistering, 271 

Permeability, 318 

Photodesorption, 104, 188 

Photon emission, 205 

— Balmer lines, 207 

Physical sputtering; 173, 222 

Pitting of surface, 362, 363 

Plasma, 2, 21, 74, 83, 91,92, 96; 137, 
Wh, Sie 

— contamination, 163, 188, 194 

— focus discharge, 356 

— heating, 91 

— impurities, 495, 513 

— ion energy, 380 

— surface potential 335 

— wali interactions, 37, 65, 91, °2, 
173, 466, 487, 495, 506, 513 

Plastic deformation, 325 

Poloidal diverter experiment, 386 

Porosity, 313 

Primary recoil distribution, 454, 460 

Princeton jarge torus (PLT), 487 

Projected ranges, 110, 254, 273, 292, 
325, 402 

Proton simulation of neutron sput- 
tering, 443 

Pulsator I, 37 

Pulsed radiation effects, 31 

Pyrocarbon, 399 


Radiation 

— blistering (see Blistering) 

— damage, 262, 365, 466 

— induced vacancies, 342, 343 

— losses, 47 

Radiationless de-excitation of excited 
recoils, 205 

Radiative electron capture, 513 

Radiactive recoil sputtering, 448 

Raman scattering, 415 

Ranges of self-ions, 463 

Range distribution, 254, 273, 403 

Reaction probability, 406, 413 

Reactive sputtering, 380 

Reactor design 

— first wall, 31 

— hybrid fusion-fission, 21 

— mirror (RMPR), 21 

— theta-pinch (PTPR), 15 


Subject index to volume 63 


Reactor materials, 31 

Recycling, 177 

Reduction of blistering 292, 299, 325 

Re-emission of gas, 311, 323 

R. F. discharge, 373 

Reflection of particles from surfaces, 
199, 201g 20 

Reflectivity, 313 

Rotating target neutron source (LLL), 
429, 448 

Runaway electrons, 132 

Rutherford backscattering, 215, 245, 
292, 429, 443, 506, 524 


Scanning electron microscopy (SEM), 
200, 235, 266, 292, 325, 341, 347, 
392, 415, 422, 429, 438 

Shear stress, 285 

Shock phenomena, 31 

Shock tube, 137, 335 

Silicon carbide, 222, 307, 392, 405, 
415 

Silver, 207, 405 

Simulation of neutron effects, 443, 
454, 460 

Sintered aluminum powder, 292, 299 

Sintered beryllium powder, 292 

Sputtering, 65, 137, 151, 193, 222, 
230, 232, 235, 241, 380, 392,405, 
415, 422, 429, 438, 472, 506 

— of adsorbed layers, 193 

— chemical, 222, 230, 232 

— cross section, 193 

— etching by, 402 

— physical, 222, 241, 405, 472 

— yields, 5, 174, 232, 243, 257, 405, 
424, 429, 438 

Stainless steel, 104, 188, 194, 199, 
207, 215, 243, 292, 448, 487, 495 

Start-up of tokamaks, 132 

Sticking coefficient, 388 

Stopping cross sections, 466 

Straggling of particles in solids, 402 

Stress distributions, 273, 285, 313, 
432 

Stress enhancement, 432 

Surface 

— analysis, 37, 189, 293, 326, 423, 
430, 439, 496 

— binding energy, 194 

— chemistry, 222, 230, 373, 380, 399, 
410, 415 

— cleaning, 477, 481, 495, 501 

— contamination, 386, 477, 481, 495, 
S01 

— damage, 245, 273, 292, 311, 313, 
325, 347, 429 

— diagnostics, 92 

— diffusion, 253 


— effect on voltage breakdown, 331 

~ erosion, 235, 245, 273, 292, 311, 
325 

— morphology, 392, 432 

— preparation, 422 

— properties, 443 

— topography, 236, 237 

SXAPS (Soft X-ray Appearance Po- 
tential Spectroscopy), 380, 495 


Tantalum, 243 

TEXTOR, 96, 167 

TER, 47 

Thermonuclear fusion device, 373 | 

Theta-pinch reactor, 15 

Thin films 

— Ag, 405 

— Ti, 386, 472 

— W, 410 

Time of flight mass spectrometer, 478 

Titanium, 200, 243, 347, 380, 386, 
472 

— deuteride, 387, 472 | 

— oxide, 104 

Tokamak, 1, 37, 47, 65, 74, 83, 92, 
96, 151, 177, 380, 487, 495, 501, 
ous 

— experiment, 91 

— start-up, 132 

Transmission electron microscopy, 
270, 292, 338, 347, 454 

Transport theory, 177 

Trapping of gases, 115, 266, 317, 337, 
399 


Ultrahigh vacuum, 188, 386, 392, 
438 

Unipolar arc, 334 

UV photons, 104 


Vacancy, 262, 273, 454 

Vacuum voltage breakdown, 331 

Vanadium, 243, 292, 337, 380, 448, 
Sil 


Wall analysis, 37 
Wall effects, 47 
Wet wall, 158 
Whiskers, 333 


X-ray, 188, 356, 495, 513 

— analysis, energy dispersive, 356 

— emission, 357 

— induced desorption, 188 

— photo electron spectroscopy, 495 


Yield stress conditions, 288 
Yttrium, 380 


ZnO, 105 
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Activation energy for self-diffusion —impurity diffusion 83, 495, 531, — reorientation jumps 216 
— tabulation for all metals 31 £64 Annealing of defects in quenched metals 
—inaluminum 25 — muon-defect interactions 154,614 240, 
—incadmium 33 — recombination volume 318 — computer simulation 272 
—inchromium 29 — resistivity per Frenkel pair 208 —inaluminum 245 
sal copper wail. o2542 — resistivity per vacancy 134 —incopper 246 
—ingold 19,62, 269 — self-diffusion 25,531, 549 —ingold 242,272 
—iniron 543,546 — self-interstitial clusters 321 —in molybdenum 250 
—inlithium 54 — self-interstitial configuration 207, —inplatinum 246 
—inmolybdenum 29 313 —insilver 247 
—innickel 25,53 — self-interstitial migration enthalpy —intungsten 248 
—inniobium 29,524 324 Annealing of interstitial defects in 
—inplatinum 547 — self-interstitial relaxation volume irradiated metals 323 
—in silicon 547 208, 326 — tabulation for all metals 324 
—insodium 27,55 — trivacancy migration enthalpy 244 — effect of cascade energy density 714 
—intantalum 30 —vacancy concentration 135 —inaluminum 324, 696 
—intungsten 30,526 —vacancy double jumps 549 —inaluminum alloys 751, 758 
—invanadium 29 —vacancy formation enthalpy 134, —incadmium 324, 700 
—inzinc 31 250, 587, 607, 736 —incopper 324, 337,714 
Activation volume for self-diffusion —vacancy formation entropy 135 —incopperalloys 748 
15, 46 —vacancy migration enthalpy 142, —ingallium 324 
— tabulation for all metals 31 244, 291 —ingold 324, 336 
—inaluminum 26, 530 Aluminum alloys —iniron 324 
—incadmium 33 — annealing of irradiation produced —inlead 324 
= in copper -22 detects 751 —in magnesium alloys 744 
—ingold 21 — impurity trapping of self-interstitials —inmolybdenum 324, 698 
—insilver 25 376, 696, 751, 758 —innickel 324, 337 
—insodium 28 — impurity trapping radius for self- —inniobium 324, 689 
—inzine 31 interstitials 367, 751 —inplatinum 324, 708, 720, 767 
— pressure dependence 16 — mixed dumbbells 368, 376, 696 —insilver 324, 337,714 
— temperature dependence 16 — vacancy-impurity binding enthalpy —insilver alloys 754 
Activation volume for vacancy formation 353s SD OSA Os a —intantalum 324, 689 
—incadmium 605 —vacancy-impurity binding entropy —intungsten 324 
—inindium 605 356, 738 —inzine 324, 700 
— temperature dependence 641 — X-ray scattering trom defects 758 —jinzirconium 324 
Aluminum Anelastic relaxations 215 —in zirconium alloys 744 
—anelastic relaxation 220, 696 — Debye peaks 216 Annealing of interstitialloops 301 
— annealing of irradiation (interstitial) —inirradiated aluminum 220 —loop size dependence 303 
defects 324, 696 —inirradiated copper 220 — specimen thickness dependence 304 
— annealing of irradiation (vacancy) —inirradiated iron 224 — temperature dependence of shrinkage 
defects 253 —in irradiated iron alloys 225 rate 305 
— annealing of quenched defects 245 —in irradiated molybdenum 223 Annealing models for radiation induced 
— diffuse X-ray scattering from defects — jn irradiated nickel 221 defects 311, 332, 708 
207 — in irradiated nickel alloys 225 Annealing of vacancy defects in 
— divacancy binding enthalpy 135, — jn irradiated titanium 224 deformed metals 676 
245, 498 — in irradiated tungsten 223 —ingold 676 
— divacancy binding entropy 135 = in irradiated zirconium 224 — in tungsten 704 eohrhad 
— divacancy migration enthalpy 245 — migration jumps: 217 Annealing of vacancy defects in irra- 
— elastic polarizability of point defects & relaxation magnitude 218 diated metals ZSil hay 
315,474 — relaxation rate 216 — effect of cascade energy density 714 
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—inaluminum 253 

—incadmium 700 

—incopper 253, 644, 660, 678, 714 
—ingold 253 

—in molybdenum 253 

—innickel 660 


—inplatinim 253,708 
—insilver 253, 660, 714 
—intungsten 253, 680, 704 


—inzinc 700 

Antimony 

— self-diffusion 32 

Atom-probe field-ion microscopy 413 
—in molybdenum alloys 418 

— in stainless steel 420 

—in tungsten alloys 418 


Beryllium 

— annealing of irradiation (interstitial) 
defects 324 

—muon-defect interactions 154 

— self-diffusion 32 

Bismuth 

— neutron damage and recovery 711 


Cadmium 
— annealing of irradiation (interstitial) 
defects 324, 700 


— impurity diffusion 81, 83 

— interstitial clustering 211i 

— self-diffusion 31, 32 

—vacancy concentration 140 

— vacancy formation enthalpy 140 

— vacancy formationentropy 140 

—vacancy formation volume 604 

— vacancy migration enthalpy 140, 
700 

Cascade collapse 436 

Cascade configuration 

—incopper 714 

—in Niz3Mn 780 

—inplatinum 720 

—insilver 714 

Cascade simulation 

— Frenkel pairs per incident ion 790 

— function of energy 790 

— function of knock-on direction 790 

Centrifuge studies of diffusion 556 

Cerium 

— self-diffusion 32 

Chromium 

— annealing of irradiation (interstitial) 
defects 324 

— self-diffusion 

Coated voids 

—void growth 825 

—void nucleation 825 


MD), 3?) 
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Cobalt 

— annealing of irradiation (interstitial) 
defects 324 

— self-diffusion 32 

Conduction electron scattering 

— from impurities in simple metals 
652 

— from stacking fault tetrahedra in 


gold 650 
— from vacancies in gold 650 
Copper 


—anelastic relaxation 219 

— annealing of irradiation (interstitial) 
defects 324 

— annealing of irradiation (vacancy) 
defects 253,644, 660, 678 

— annealing of quenched defects 246 

— crowdion conversion enthalpy 337 

—crowdion migration enthalpy 337 

— defect production efficiency in 
cascades 786 

— diffuse X-ray scattering from defects 
208, 644 

— elastic polarizability of point defects 
315, 474 

— impurity diffusion 82, 567 

— Frenkel pairs per incidention 786 

—muon-defect interactions 151, 613 

— recombination volume 318 

— resistivity per Frenkel pair 

— resistivity per vacancy 136 

— resonant modes of self interstitials 
315 

— self-diffusion ‘21, 32,52, 542 

— self-interstitial configuration 208, 
313, 644 

— self-interstitial defect clustering 
321, 830 

— self-interstitial relaxation volume 
208, 326, 644 

— self-interstitial migration enthalpy 
324 

— self-interstitial migration entropy 
325 

— vacancy concentration 136 

—vacancy formationenthalpy 136, 
250, 609 

— vacancy formationentropy 137 

— vacancy migration enthalpy 142, 
247, 290 

Copper alloys 

— annealing of irradiation produced 
defects 748 

— impurity trapping of self-interstitials 
380, 748 

— impurity trapping radius for self- 
interstitials 367 


208, 644 


— mixed dumbbells 369, 380 

— self interstitial-impurity binding 
enthalpy 364 

— subthreshold events 801 

—vacancy-impurity binding enthalpy | 
3535055 If 

—vacancy migration 683 

Correlation effects 6, 44 

— for impurity diffusion 74 

— for self-diffusion 6, 44 | 

Creep 451 | 

— diffusion-controlled creep during 
irradiation 453 

— diffusion-controlled thermal creep 
451 

— low-stress creep during irradiation 
460 

Crowdion conversion enthalpy 

—incopper 337 i 

—innickel 337 | 

—insilver 337 

Crowdion migration enthalpy 

—incopper 337 

=innickel —337 | 

—insilver 337 | 

Crowdion model 332 | 


Debye peaks 216 | 
—incubic crystals 216 
—in hexagonal crystals 216 
Defect binding enthalpy 10, 118, 271 
— multiple self-interstitial binding 
327, 344 
— see divacancy binding enthalpy | 
— theory of multiple vacancy binding 
178 
Defect loss tocinks 437 
— dislocations (free to climb) 438 
— saturable sinks (sessile dislocations, 
coherent precipitates) 438 
— voids and grain boundaries 437 
Defect production by pulsed stress 
waves 807 
Defect production efficiency in cascades} 
—incopper 786 
—insilver 786 
Defect production rates in aluminum 
797 
— energy (depth) dependence 797 
Diaelastic effect 219 
Differential dilatometry — see length 
change — lattice parameter change 
Diffusion-controlled creep during irr- 
diation 453 
—climb-glide model 454 
—flux dependence 460 
— temperature dependence 460 


Diffusion-controlled thermal creep 451 

= Coble creep 452 

— Nabarro-Herring creep 452 

Diffusion in concentrated alloys 567 

— copper-gold alloys 567 

—interdiffusion 567 

Divacancy binding enthalpy 244, 498 

—inaluminum 135, 245, 498 

—ingold 244, 268, 498 

—inlead 620 

—inplatinum 246, 498 

Divacancy migration enthalpy 

—effect of stress 667 

—inaluminum 245 

—ingold 244, 297 

—inlead 620 

—inplatinum 246 

—insilver 244 

— pseudopotential theory 665 

Dumbbell interstitials — see self-inter- 
stitial configurations, and mixed 
dumbbells 


Elastic after effect 

—inaluminum 314, 696 

—inaluminum alloys 696 

—incopper 696 

— in silver-zinc alloys 776 

Elastic constants changes per self- 
interstitial | 347 

Elastic interaction of self-interstitials 
with other defects 483 

Elastic polarizability of point defects 
188, 474 

— effect of interstitials on elastic 

constants 189 

—inaluminum 315, 474 

—incopper 314,474 

Electromigration 561 

—copperinlead 561 

—goldinlead 561 

—silverinlead 561 

ewincin leads 6 

Electronic properties of hydrogen in 
metals 581, 583 

Electronic theory of vacancy formation 
158 

—Fumimodel 163 

— Harrison model 158 

— temperature dependence of formation 

energy 170 


—yacancy formation energy 161, 166, 
633, 636, 638 

—yacancy formation volume 161, 638 

Erbium 

— self-diffusion 32 

Europium 


— self-diffusion 32 
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Fast impurity diffusion 

— activation volumes 91 

— centrifuge studies 556 

— diffusion models 88 

— electromigration 561 

— evidence for the interstitial mecha- 
nism 86 

—ironinniobium 98 

— isotope effect 88 

—noble metalsinlead 556, 561 

— solvent enhancement factor 89, 50} 

— tabulation of systems 85, 500 

Field-ion microscopy 

—in platinum alloys 693 

—intungsten 680 

Frenkel pairs 

—formationenthalpy 473 

—perincidention 786, 790 

—resistivity 208, 326,472, 644 


84, 500 


Gadolinium 

— annealing of irradiation (interstitial) 
defects 324 

— self-diffusion 32 

Gallium 

— annealing of irradiation (interstitial) 
defects 324 

Germanium 

— self-diffusion 32 

Gold 

— annealing of deformation produced 
defects 676 

— annealing of irradiation (interstitial) 
defects 324 

— annealing of irradiation (vacancy) 
defects 253, 660 

— annealing of quenched defects 
271 

— cobalt impurity diffusion 66 

— conduction electron scattering from 
defects 650 


242, 


—divacancy binding enthalpy 244, 
268, 498 

—divacancy binding entropy 244, 268 

—divacancy migration enthalpy 244, 


a 
— resistivity per vacancy 132 
— self-diffusion 19,62, 269 
— self-interstitial clustering 212 


—trivacancy binding enthalpy 244, 
RUD 

— trivacancy binding entropy 244, 
Die 

—trivacancy migrationenthalpy 244, 
272 

—vacancy formationenthalpy 133, 
244, 268 

—vacancy formation entropy 133, 


244, 268 


47 
— vacancy migration enthalpy 142, 
244, 272, 290 
Hafnium 
- self-diffusion 32 
Helium-defect interactions 168, 504 


High resolution transmission electron 
microscopy 228, 656 

— atomic resolution in inorganic 
materials 230 

— definition of resolution 229 

— effect of increased voltage on 
resolution 236 

— effect of surface on resolution 237 

— image calculations for a carbon 
interstitial in iron 656 

— image calculations for a [111] split 
interstitial in tungsten 656 

—image theory 656 

—imaging process 233 

— potential point-defect resolution 
237 

— tilted beam dark-field imaging 656 

HVEM observations of defect clustering 

278 

Hydrogen-defect interactions 168,503 

— hydrogen-vacancy interactions in 
aluminum 503 

Hydrogen diffusion in metals 

—innickel 578 

—in transition metals-theory 576 

Sin Woyal  Sy7/3h 

— pressure oscillation method 578 


Impurity diffusion coefficient 71, 356, 
495 

— impurities in aluminum 83, 495, 
529, 564 

—impuritiesin cadmium 83 

—impurities in copper 82, 567 


—impuritiesin gold 66 
—impuritiesiniron 543 
—impurities in niobium 98 
— impurities in silver 82 
— see also fast impurity diffusion 
Impurity trapping of self-interstitials 
372, 482 
—configuration 372,482 
— detrapping temperature 
fou 
— in aluminum alloys 
FES) 
—incopperalloys 380, 748 
—in magnesium alloys 744 
—in platinum alloys 693 
—insilver alloys 754 
—in zirconium alloys 744 
Impurity trapping radius for self- 
interstitials 


377, 748, 
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48 


—inaluminum alloys 366, 748 

—incopperalloys 366 

—in silver alloys 754 

Impurity-vacancy binding — see vacancy- 

impurity binding enthalpy 

Indium 

—muon-defect interactions 154 

— self-diffusion 32 

—vacancy formation volume 604 

Interstitial impurity-vacancy inter- 

actions 499 

Ion channeling 

—inaluminum alloys 376 

—incopperalloys 380 

—iniron 761 

—in magnesium alloys 744 

—in zirconium alloys 744 

— solute atom displacements 375 

— solute atom location using back- 
scattering 374 

— solute atom location using nuclear 
reactions 374 

a-Jron 

—anelastic relaxation 224 

— annealing of radiation produced 
defects 324, 761 

— impurity diffusion 543 

— magnetic after effect 314 

— self-diffusion 30, 32,546 

— self-interstitial migration enthalpy 
324 

— vacancy formationenthalpy 589 


— vacancy migration enthalpy 289, 
291 

y-Iron 

— self-diffusion 27, 32 


— vacancy formation enthalpy 589 
6-Iron 

— self-diffusion 
Iron alloys 

— radiation enhanced diffusion 407 
— self-interstitial migration 685 
—vacancy migration 685 

Isotope effect for impurity diffusion 
— cobalt diffusion in copper 68 
— cobalt diffusion in gold 66 

— gold diffusion in copper 68 
—impuritiesinlead 88 

— iron diffusion in niobium 102 
Isotope effect for self-diffusion 
—incopper 22 

—ingold 21,63 
—ina-andé-iron 30 

—iny-iron 27 

—in palladium 27 

—insilver 23 

—insodium 27 

So INZinco ees | 

— temperature dependence 18 


30, 32 


17, 45 
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Jump frequencies for impurity diffusion 
“bee latticem=s| > 

— fce lattice “73 
—cobaltiniron 79 
—ironincopper 78 
—ironin vanadium 78 
—siliconiniron 79 

— titanium in vanadium 79 
—vanadium in titanium 79 
—zincincopper 78 
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Kinetics of defect clustering in the 
HVEM- 283 

— defect doping experiments 287 

— dislocation loop growth 285, 289, 
813 

— formation of vacancy clusters 286 

— impurity effects on interstitial 
clusters 288, 318 

— nucleation of interstitial clusters 285 


Lanthanum 
— self-diffusion 32 
Lattice theory of interstitials and inter- 
stitial clusters 181 
— self-interstitial configuration 182 
— self-interstitial formation and migra- 
tion energy 182 
— self-interstitial formation volume 
182, 470 
Lattice theory of vacancies and vacancy 
clusters 178 
— vacancy formation and migration 
energies 179 
— vacancy formation volumes 180 
Lead 
— annealing of irradiation (interstitial) 
defects 324 
— divacancy binding enthalpy 620 
—divacancy migration enthalpy 620 
— impurity diffusion 84, 556, 561 
— resistivity per vacancy 620 
— self-diffusion 26, 32 
— self-interstitial migration enthalpy 
324 
— vacancy formation enthalpy 620 
— vacancy migration enthalpy 620 
Lead alloys 
— vacancy-impurity binding enthalpy 
303 
Length change — lattice parameter 
change measurements 119, 353 
—inaluminum 134 
—inaluminum alloys 353 
—incadmium 140 
—incopper 136 
—incopper alloys 353 
—ingold 132 


—inlead alloys 353 | 

—inlithium 137 | 
—insodium 137 
Lithium | 
— self-diffusion 31,54 | 
—vacancy concentration 137 
—vacancy formation enthalpy 137 il 
—vacancy formation entropy 137 
Low-stress creep during irradiation — 

see radiation enhanced creep 


— annealing of irradiation (interstitial) 
defects 324 
— self-diffusion 32 i 
— self-interstitial clustering 212 
Magnesium alloys 
— annealing of irradiation produced 
defects 744 
— mixed dumbbells 744 | 
Magnetic after effect 
—iniron 314 | 
—innickel 314, 322 i 
Metastable phase formation during 
irradiation 832 
Mixed dumbbells 192, 482, 505 
— binding energies 193 | 
—inaluminum alloys 369, 376, 506)} 
696 | 
—incopperalloys 364,369,380 | 
—in magnesium alloys 744 
—intinalloys 559 
—in zirconium alloys 744 


Magnesium : 
) 
| 


— migration mechanism 195, 506 
—structure 193, 375 

Molecular dynamics 533, 549,771 
Molybdenum | 
—anelastic relaxation 223 


— annealing of irradiation (interstitial) | 
defects 324,698 | 

— annealing of irradiation (vacancy) | 
defects 253 

— annealing of quenched defects 250) 

— diffuse X-ray scattering from defects 
209 

— neutron irradiation induced length 
change 724 

— resistivity per Frenkel pair 209 

— self-diffusion 29 

— self-interstitial configuration 
313 

— self-interstitial relaxation volume 
209, 326 

— vacancy formation enthalpy 250 

— vacancy migrationenthalpy 250 

Monte Carlo simulation of diffusion 

$71 
— in interstitial solid solutions 571 
Mossbauer effect 


209, 


— determining mixed dumbbell con- 
figurations 326, 482, 506, 559 

— measuring self-diffusion 50, 533 

— site location of implanted ions 764 

Multiple interstitial binding energies 
343,479 

Multiple interstitial configurations and 
formation energies 344, 479, 696 

— di-interstitials in aluminum 

Multiple interstitial migration energies 
344 

Multiple interstitial relaxation volumes 
344 

Muon-defect interactions 

—inaluminum- 154. 613 

—inberyllium 154 

Sinicopper 151,613 

—inindium 154 

Muon diffusion 149 

Muon spin relaxation 148 


150, 613 


Neutron scattering 

— for measuring self-diffusion 50 

Nickel 

—anelastic relaxation 221 

— annealing of irradiation (interstitial) 
defects 324, 337 

— annealing of irradiation (vacancy) 
defects 660 

— annealing of quenched defects 616 

—crowdion conversion enthalpy 337 

— crowdion migration enthalpy 337 

— magnetic after effects 314, 322 

— radiation enhanced diffusion 405 

— saturation resistivity change 783 

— saturation volume change 783 

— self-diffusion 25, 31, 53 

— self-interstitial migration enthalpy 
314, 324 

—vacancy formationenthalpy 609, 
616 

— vacancy migrationenthalpy 291, 
616 

Nickel alloys 

— radiation enhanced diffusion 404 

Niobium 

— annealing of irradiation (interstitial) 
defects 324, 689 

—impurity diffusion 98 

—iron diffusion in niobium 102 

— self-diffusion 29, 31, 98, 523 

— self-interstitial clustering 212 

— self-interstitial migration enthalpy 
324 

— vacancy formation enthalpy 589 

Nuclear-magnetic resonance 

— for measuring self-diffusion 48, 
533, 536 


327, 481 
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Palladium 

— annealing of irradiation (interstitial) 
defects 324 

— self-diffusion 32 

Platinum 

— annealing of irradiation (interstitial) 
defects 324, 708, 767 

— annealing of irradiation (vacancy) 
defects — 253, 708 

-- annealing of quenched defects 246 

— divacancy binding enthalpy 246, 
498 

—divacancy migration enthalpy 246 

— recombination volume 318 

— recovery kinetics of stage I 318 

— self-diffusion 32,541 

— self-interstitial migration enthalpy 
324 

— subthreshold events 767 

—vacancy formationenthalpy 250 

— vacancy migrationenthalpy 246 

Platinum alloys 

— impurity trapping of self-interstitials 
693 

Plutonium 

— self-diffusion 32 

Positron annihilation spectroscopy 

1215353 
—athigh pressures 604 


—atvoids 809 
—inaluminum 586, 607, 809 


—inaluminum alloys 355 
—incadmium 604 
—incopper 609,678 
—incopperalloys 355 
—inindium 604 
—iniron 589 
—innickel 609 
—inniobium 589 
—insilver 609 
—intantalum 589 
—intungsten 589 
— positron trapping 
Positron lifetime 
—invacancy defects 586, 611 
—inthe lattice 586,611 

— phonon effects 596 

Positron trapping 
—atdislocationloops 593 
—atvacancies 123, 354,593 
—atvacancy clusters 593 
—atvacancy-impurity pairs 354 
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—self-trapping 600 


123, 354, 593 


— temperature dependence 593, 596 
Praseodymuim 

— self-diffusion 32 

Potassium 


— self-diffusion 32 


49 


Quantum effects in diffusion 109 
— hydrogen in bcc metals 113 
— hydrogen in fcc metals 115 
— isotope effect 111 

—jump mechanism 110 
Quenching 128 
—ofaluminum 734 

—oflead 620 

—of nickel 616 

—oftungsten 622 

—ofalloys 355 


Radiation defects in semi metals 

—in bismuth 711 

—in bismuth-tellurium alloys 711 

Radiation enhanced creep 460 

— preferential loop nucleation 460 

— stress-induced-preferential-absorption 
454, 461, 486 

Radiation enhanced diffusion 386 

— apparent activation enthalpy 400 

— defect concentration enhancement 
388 

experimental methods 401 

—flux dependence 399 

— kinetic equations 389 

— suitable solid state reactions 401 

—time dependence 399 

Radiation enhanced diffusion — experi- 

mental methods and limitations 

— material transport near surfaces 406 

— precipitation from supersaturated 
alloys 404 

— short range ordering and clustering 
402, 776 

— tracer self-diffusion 405 

Radiation enhanced diffusion — kinetic 

equations 389 

— effect of defect trapping 396 

—rate coefficients 391 

— sink density effects 390, 392 

— spacial dependence of defect concen- 
trations 396 

— time dependence of defect concen- 
trations 392, 399 

Radiation induced diffusion 295 

- divacancies in platinum 300 

— self-interstitials in iron 295 

—vacanciesin gold 295 

— vacancies in nickel 295 

Random walk theory 5 

Recombination volume 315 

—inaluminum 318 

—incopper 318 

—inplatinum 318 

—in silver-zinc alloys 776 

Recovery kinetics of stage I 

—inaluminum 315 

—incopper 315 


50 


—in molybdenum 698 
—in platinum 316, 767 
Replacement collision sequence 
711, 780 
Resistivity change during defect associa- 
tion 497 
— formation of an impurity-vacancy 
pair 498 
— formation of a divacancy 497 
Resistivity per vacancy — see vacancy 
resistivity 
Resonance modes of interstitials 185, 
326, 345, 475 
—incopper 315 
Rhenium 
— annealing of irradiation (interstitial) 
defects 324 
Rhodium 
— annealing of irradiation (interstitial) 
defects 324 
Rubidium 
— self-diffusion 32 


406, 


Saturation resistivity change 
—innickel 783 
Saturation volume change 
—innickel 783 
Sectioning method 47 
—ion beam sputtering 545 
Self-diffusion coefficient (tracer) 
— tabulation of diffusion parameters 
for all metals 31 
—by divacancies 14, 40 
—by monovacancies 13, 39 
— by monovacancies and divacancies 
14, 42 
— mass dependence 16, 44 
— pressure dependence 15, 46 
— temperature dependence 13,42 
— see activation energy for self-diffusion 
Self-interstitial configuration 182, 
206, 313, 344, 467 
—di-interstitials in aluminum 327 
—inaluminum 207, 313, 327 
—incopper 208, 313, 644 
—iniron 314 
— in molybdenum 
—inzinc 210 
Self-interstitial defect clustering 
DD ol 8s SDe 
—inaluminum 320 
—incopper 319, 321, 830 
Self-interstitial contribution to self- 
diffusion 473 
—incopper 22,474 
—inplatinum 473 
Self-interstitial formation enthalpy 473 


209, 313 


205, 
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Self-interstitial-impurity binding ent- 
halpy 363 
— damage rate method 365 
—incopperalloys 364 
—ion channeling method 368, 372 
— resistivity recovery method 363 
— theoretical calculations 192 
Self-interstitial-impurity complex 
reorientation enthalpy 483 
Self-interstitial migration enthalpy 
183, 324, 344 
—inaluminum 313, 324 
—incopper 324 
—ingallium 324 
—iniron 314, 324 
—inlead 324 
—innickel 313, 324 
—inniobium 324, 689 
—in platinum 324 
—intantalum 324, 689 
—intungsten 324 
—in zirconium 324 
Self-interstitial migration in alloys 685 
Self-interstitial migration mechanism 
183, 313, 325, 477 
—inaluminum 325, 477, 696 
—iniron 325 
—innickel 325 
— interstitial clusters in aluminum 
327, 696 
Self-interstitial production mechanism 
466 
Self-interstitial relaxation volume 
—inaluminum 470 
—incopper 644 
—inmolybdenum 470 
—inplatinum 470 
Silicon 
— self-diffusion 
Silver 
— annealing of irradiation (interstitial) 
defects 324 
— annealing of irradiation (vacancy) 
defects 253, 660 ; 
— annealing of quenched defects 247 
— crowdion conversion enthalpy 337 
— crowdion migration enthalpy 337 
— defect production efficiency in 
cascades 786 
— divacancy migration enthalpy 248 
— Frenkel pairs per incident ion 786 
— impurity diffusion 82 
— self-diffusion 23, 51 
— vacancy formation enthalpy 
609 
— vacancy migration enthalpy 248 
Silver alloys 


32, 547 


250, 


— annealing of irradiation produced 
defects 754 
— impurity trapping of self-interstitials 
754 
— radiation enhanced diffusion 
776 
Sinks for defects 437 
Sink strength 439 
— freely climbing dislocations 441 
—grain boundaries 440 
—saturable sinks 443 
—voids 439 
Sodium 
— self-diffusion 27,55 
—vacancy concentration 137 
—vacancy formation enthalpy 137! 
— vacancy formation entropy 137 
Solute segregation due to vacancy flow 
79, 424 
Solute segregation under irradiation 
424, 821 
— effect of defect production rate 4 
— effect of self-interstitial-solute bindii 
energy 431 
—effect of temperature 427 
—effectoftime 427 
—effect of void size 428 
Solvent enhancement factor (diffusion) 
WIS) 
—cobalt in copper 68 
—cobalt in gold 66 
—goldincopper 68 
—ironinniobium 103 
— impurities iniron 77 | 
— impurities inlead 85 
— impurities in silver 77 
— impurities in titanium 85, 502 
— impurities in uranium 85 
— impurities in vanadium 77 | 


403) 


— impurities in zirconium 85 

Static displacement fields 177 

—dipole tensor 177, 344, 469, 644 | 

— Kanzakiforces 177 | 

Strain fields around self-interstitials 
469 

Subthreshold events 

—in copper-aluminum alloys 801 

—inplatinum 767 

— induced vacancy jumps 771 

— molecular dynamics studies 771 


Tantalum 
— annealing of irradiation (interstitial) | 
defects 324,689 


— self-diffusion 30, 31 


— vacancy formation enthalpy 589. 
| 


| 


Temperature dependence of dislocation 
loop growth (HVEM) 
—inaluminum 291 
—incopper 290 
—ingold 290 
—iniron 291 
—innickel 291, 813 
Temperature dependence of vacancy 
cluster size in ion irradiated metals 
334 
—incopper 335 
—ingold 335 
—innickel 335 
—insilver 335 
Thallium 
— self diffusion 32 
Theory of impurity-vacancy interactions 
491, 508 
— bound state around animpurity 510 
—incomplex metals 508, 516 
—relaxationenergy 496 
—two-center solution 493 
—wave theory 493 
Thermo transport 552 
Thorium 
— self-diffusion 32 
Threshold energy-temperature depen- 
dence 804 
Tin 
— self-diffusion 32 
Titanium 
—amnelastic relaxation 224 
— annealing of irradiation (interstitial) 
defects 324 
— self-diffusion 31 
Trivacancy binding enthalpy 
—inaluminum 244 
—ingold 244,272 
Trivacancy migration enthalpy 
—inaluminum 244 
—ingold 244,272 
Tungsten 
—anelastic relaxation 223 
— annealing of irradiation (interstitial) 
defects 324 
— annealing of irradiation (vacancy) 
defects 253, 680, 704 
— annealing of quenched defects 248, 
622 
— annealing of vacancy defects in 
deformed metal 704 
— resistivity per vacancy 
— self-diffusion 30, 526 
— self-interstitial migration enthalpy 
324 
—yacancy concentrations 140 
—yacancy formation enthalpy 140, 
250, 589, 622 


140, 622 
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—vacancy formation entropy 140, 
622 

— vacancy migration enthalpy 250, 
622 


Uranium 
— self-diffusion 32 


Vacancy cluster contraction mechanism 
671 
Vacancy cluster growth mechanism 
671 
Vacancy cluster migration mechanism 
671 
Vacancy concentrations 
DI Bess 
—inaluminum 134 
—incadmium 140 
—iticopper 136 
—ingold 132 
—inlithium 137 
—insodium 137 
—intungsten 140 
Vacancy concentration in dilute alloys 
Soy 
Vacancy double jumps 549 
Vacancy formation enthalpy 
— from length change — lattice param- 
eter change experiments 119 
— from positron annihilation experi- 
ments 121 
— from quenching experiments 128 
—inaluminum 134, 250, 586, 607 
—inaluminum alloys 353, 355, 625 
—incadmium 140 
—incopper 136, 250, 609 
—incopperalloys 353,355, 625 
—ingold 133, 250, 267 
=—iniron 589 
—inlead 620 
—inlead alloys 353 
—inlithium 137 
—inmolybdenum 250 
—innickel 609, 616 
—inniobium 589 
—inplatinum 250 
—insilver 250,609 
—intantalum 589 
—intungsten 140, 250, 589, 622 
— temperature dependence 13, 170, 
573, 641 
— theory of vacancy formation 158, 
178, 633, 636 
Vacancy formation entropy 
—inaluminum 135 
—incadmium 140 
—incopper 136 
—ingold 133, 244, 268 
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51 


—inlithium 137 
—insodium 137 
—intungsten 140 
— temperature dependence 
$73 
—theory 191 
Vacancy formation volume — see activa- 
tion volume for vacancy formation 
Vacancy-impurity binding enthalpy 
351 
—elastic theory 357 
— empirical relations 359 
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—inaluminumalloys 353, 355, 734, 
738, 741 
—incopperalloys 353, 355, 356 


—inleadalloys 353 
— pseudopotential theory 
730 

Vacancy-impurity binding entropy 
B52) 

—inaluminum alloys 356, 738 

Vacancy-impurity binding in defect 
clusters 730 

—impurity-divacancy binding 730 

—vacancy-di-impurity binding 730 

Vacancies in off-stoichiometric Fe-Al 
628 

Vacancy migration enthalpy 

— effect of stress 667 

—inaluminum 142, 245 

—incadmium 142, 700 

—incopper 142, 246 

—ingold 142, 242,272 

—iniron 289 

—inlead 620 

—inmolybdenum 250 

—innickel 616 

—inplatinum 246 

—insilver 247 

—intungsten 142, 248, 622 

—inzinc 700 

— pseudopotential theory 665 

— temperature dependence 13, 573 

Vacancy migration in alloys 683, 
685, 741 

Vacancy resistivity 

—inaluminum 134 

—incopper 136 

—ingold 132 

—inlead 620 

—intungsten 137 

Vanadium 

— annealing of irradiation (interstitial) 

defects 324 

—impurity diffusion 77 

— self-diffusion 29, 32 

Void growth 435, 809, 816, 821 

—coated voids 825 


Sey, / 27s 


11, 242 
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— defect losses to sinks 437 >in Zine e20 


— annealing of irradiation (interstitial) 
— impurity effects 448, 821 — scattering atlargeq 201 defects 324, 700 
—rate theory formulation 439, 816 — scattering at small angles 204, 644 — diffuse X-ray scattering from defects | 
—sink strength 439 — scattering at small q (Huang scattering) 210 
— solute segregation effects 821 202 — resistivity per Frenkel pair 210 | 
— swelling rate 437, 447, 816 — self-interstitial clustering in gold 211 -—self-diffusion 31, 32 | 
— under pulsed conditions 816 — self-interstitial clustering in cadmium — self-interstitial configuration 210 
— also see coated voids 211 — vacancy migration enthalpy 700 _ 
— self-interstitial clustering in mag- Zirconium | 
X-ray scattering due to defects 201, nesium 211 —anelastic relaxation 224 
467 — self-interstitial clustering in niobium — annealing of irradiation (interstitial) 
— effects of defect clustering 205, PAA defects 324 
212, 321, 644 — self-diffusion 31 
—inaluminum 206, 758 Ytterbium Zirconium alloys 
—inaluminum alloys 758 — self-diffusion 32 — annealing of irradiation produced 
—in copper 206, 644 defects 744 


—inmolybdenum 209 Zinc — mixed dumbbells 744 
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Swelling, structural evolution and stability under irradiation in 
fast breeders and fusion reactors 


Irradiation creep (steels, nickel alloys, zircaloy . . .) 


Modification of the mechanical properties (structural components 
and fuel cladding for water, fast and advanced gas-cooled reactors 
under steady state and transient conditions) 

Consequences of the abovementioned phenomena on the behaviour 
of fast reactor fuel elements (pins, grids, wrappers, sub-assemblies . . . 
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